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Well-Being and Measurement Error of Income
Reported in a Social Survey versus Income Recorded

by a Tax Administration

Dmitri Romanov and Yury Gubman

Abstract

In this study, measurement error in the reportdgedividuals’ gross labor income
by means of a banded question is analyzed by nmgfcbsponses in Israel’s Social
Survey to the respondents’ records in the incomadministration. We find that
regression to the mean occurs in the income reghantthe survey as against that
obtained from the administrative file. Positive mi@@ment errors are more common
among low-income respondents and negative measatemers are more common
among those of high income. Consequently, Ginixrlagssed on income reported in
the survey is by 10% lower than that measured eré#sis of the same individuals’
income in the administrative file. For employees, fimd a positive effect of unstable
employment and fringe benefits on overstating tiadavidual’s labor income in the
survey. For the self-employed, few of the econoamd demographic variables were
useful in explaining the measurement error. Theyarsgproves that pooling
employees and the self-employed, high-income awehocome respondents, and
positive and negative measurement errors in oneehmody seriously bias the
estimates of various factors that are unique th gagup.

1. Introduction

Income is a crucial variable in profiling the sa@onomic status of an individual, a
household, or a geographical region in statispcgilications and in the copious
research that has been done in the social sciantage. Analysis of income
distribution and income inequality is a researghidan itself, one closely related to
poverty levels and economic disparities in a sgcieherefore, one cannot overstate

the gravity of the implications of measurement exiia income variables that may
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introduce significant biases in empirical resednetiings and the policies flowing
from them (Davern et al., 2005; Bound et al., 2@ddncan and Hill, 1985).

Generally speaking, one may obtain income datheaindividual level from two
sources: surveys and data from administrative &susach as tax authorities or social
security authorities, e.g., the National Insuraimstitute in Israel. Survey data are
prone to errors of sampling, measurement, and easpanse, and are costly to gather.
Individual-level administrative data are susceptital biased reportage due to the
natural relationship between reporting income aayny taxes or receiving benefits.
While such sources do provide “census’-type cove@m specific type of income,
the data become available for statistical procgsaira lag due to the time it takes the
competent authority to gather them. Administraseerces seldom provide
information about income that is not taxable oremttie reporting threshold. Income
data from both types of sources, administrative amgey, also differ in definitions,
periods of reference, and populations covered (kg 2007).

Unlike the other surveys performed by the Israaitt® Bureau of Statistics
(CBS), which gather detailed information about undital and household income by
types of income in order to analyze the incomesgerdetailed income for
substantive analysis—persons enumerated in thelS®aivey are asked to report
labor income (from wage/salary and self-employmenty, placing it in one of ten
predetermined income bands of their choice. Thiresponds to the purposes of the
survey, a survey of individuals in which labor ino® serves as a socioeconomic
classificatory variable. Use of a banded questlso makes it easier to respond and
raises the rate of response to this item (Collims\White, 1996) in view of the known
sensitivity of questions relating to income (Towgeau and Smith, 1994; Groves,

1989). The band method is widely used for the riygar of income data in non-



economic surveys, e.g., those relating to heatthcation, and welfare issues and
attitudes (Office for National Statistics, 201Q@)isialso employed in economic
surveys that suffer from high non-response ratest¢d and Smith, 1998; Foster and
Lound, 1993). Reconstruction strategies by respaisdeho lack clear or documented
knowledge about their income level often make éaecurate” reporting
approximate and rounded (Moore et al., 2001), ntpkended questioning all the
more justified (Romanov and Furman, 2011; Czajkh@enmead, 2008).

Micklewright and Schnepf (2007) contend that the ofsa banded question may
result in loss of information about income disttiba within the bands and, in turn,
may impair the accuracy of the aggregate esting®gsged from the survey. The
authors compare income distribution in surveys #isita banded question—relating
to total personal/household income from all workpa—with that elicited by surveys
that feature detailed reporting, as a continuousgke, according to type of income
(which also suffer from reporting problems). Mickigght and Schnepf conclude that
personal income reported in a banded question e mxxurate than total household
income and is more accurate among men than amomgmaviost of the disparities
found relative to detailed-item surveys, they $agus on the lower end of the income
distribution and are associated with a large priogorof total income originating in
transfer payments and social support, which areriats for faulty reportage in
surveys due to under-coverage of benefits and Isagogort and under-reporting of
these types of income. These findings are consigtiin those of Mathiowetz et al.
(2002) and Moore et al. (2001).

In their edifying review, Moore et al. (2001) praséhe abundant findings of
twenty years of methodological and empirical resleanto the reliability, biases, and

reporting errors about income of various kinds (&vkdor, social benefits, property).



When income estimates from important American ¢gg\(§IPP and CPS) are

compared with administrative sources, it is foumatt

Wage/salary income source reports may suffer a menyest level of
net under-reporting bias; response bias estimategdge/salary income
amounts are generally small and without a condisign, indicating
neither under- nor over-reporting bias given adeusaurce reporting

(p. 356).

Moore et al. do not relate to problems in the rgpgrof income from business
and self-employed activity, which are more difficul terms of conceptualization,
definition, questioning, and reporting than wageseincome and transfer payments
(Dror-Cohen, 2008; Matrtin et al., 1996); their maasnent poses a real challenge to
those in charge of the surveys.

Another issue that usually eludes the attentioreséarchers who focus on
investigating reportage for measurement errorssangmarize their findings as
matters of net response (or measurement) biag @distribution of the errors. If, for
example, errors in income reportage in a surveketaie negatively with “true”
income (Bound and Krueger, 1991; Romanov and Fur2@06) so that errors
among the wealthy in one direction are offset wgrsramong the poor in the
opposite direction, the average error may be niéigidput the estimates of inequality,
polarization, and indicators of poverty would bad@d. The research literature,
however, associates measurement errors at therldwfehe income distribution
with under-reportage of benefits and support (Haresel Kneale, 2011; Meyer and
Sullivan, 2003) and finds rampant under-reportihgapital and property income at

the upper end (Micklewright and Schnepf, 2007; Moetral., 2001). Ostensibly,



then, measurement errors are in the same direconynder-reporting exists at both
extremes.

As for the factors that should explain the errarmeasuring personal labor
income—the variable at the focus of this study—liteeature alludes to occupational
mobility, the frequency and duration of spellsablpssness, multiple
posts/employers and their characteristics, the farremuneration and the period for
which is received, and variance in hours workednduthe reporting period of the
survey (Abowd and Stinson, 2011; Akee, 2011; Matleiz et al., 2002; Rodgers et
al., 1993).

Accordingly, the current study has two main goRlsst, it aims to compare
banded labor income reported in a social survely imformation from an
administrative file (that of the Israel Tax Authg)i matched at the individual level,
and to estimate disparities between the labor ircdistribution reported in the
survey as against that reported in the adminigsgaource, distinguishing among
differences at the extremes of the distribution Have a sizable effect on poverty and
inequality estimates and separating employees’ isatggy income from business
income of the self-employed. The second goal antyze factors that may explain
the disparities between the two sources in indidstueported income. Here
reference to three types of factors will be malese related to question design and
the cognitive process of response; those relatédferences between employees and
the self-employed in the nature and definitionadifdr income; and employment-
related factors that make it hard to correctly nstauct and report the level of labor
income in the survey, even in a banded question.

The rest of the article is organized as followst Rgresents the data and

analyzes relations among the main investigatioralsbes by means of the NLMA



curve, a new graphic tool for the analysis of monat relations. Part 3 shows the

results of the estimation and Part 4 concludes.

2. Research Data and Variables

2.1 Database and Definition of Variables

The study is based on data from the 2008 Socialeyuperformed each year in Israel
by the Central Bureau of Statistics. In 2008, aesyatic random sample of 8,899
individuals who belong to the survey population wagacted from the Population
Registry; all were residents of Israel aged 20+.oAgithem, 7,327 responded
(response rate of 82% of eligible persons). Theeguwas conducted by means of a
computer-assisted personal interview in the sampéeslon’s home.

One of the main characteristics of the survey patpr is its level of labor
income. This variable was constructed on the h#saspersonal question about the
respondent’s gross income from all sources (hefteinggross income”). The
guestion was asked after employment was investigatd labor status was defined:
employee, self-employed, manager of owned compamyember of cooperative.
The wording of the question for employees was: tlmasnth, what was your gross
income, before deductions, from all places whereworked?” Self-employed
respondents and those who managed their own coegamire asked: “Last month,
what was your gross income, before deductions, fthplaces where you worked,
including wages and income from a business?” Thestion was administered only to
individuals who reported working as employees tfresmployed in the month

preceding the survey. Of the 4,493 survey partidpavho were asked the question,



8.26% did not respond (refused or did not know wbaay)* lowering the number of
respondents to the gross income item to 4,122 nSwer the gross income question,
the respondent was asked by the interviewer td bwaiherself of a card on which
ten bands, specified in Table 1, were listed.

The gross income question was immediately follogdne about net income:
“What was your net income after deductions sucim@sme tax, social security and
mandatory health insurance contributions?” The tjuesvas added to the survey in
2007, in response to findings of Romanov and Fur(2866), as a tool with which
respondents could control the distinction betwea®sgjincome and net income by
themselves. When respondents are asked abounh#tenncome after having
answered the gross income question, if they mislgka@ted their net income in
response to the first question, they are expecteedlize their mistake and go back
and correct the mistaken gross income variable.

In 2008, the topic of job mobility was examinedeatgth in the Social Survey. In
this context, the survey participants were askexiatheir history in the labor market,
the components of their wages, their fringe besgeéihd their attitudes toward and
expectations about their present and future stdesnployees/self-employed. We
used these data in our analysis as adjuncts tegpendents’ socioeconomic and
demographic indicators, thereby enriching the aialyith information that general

surveys usually lack.

! The item non-response rate to the gross incomstiqnen Israel’s Social Survey is low by the
standards of main U.S. government surveys, in wiatds reach 25% or more (Moore et al., 2001;
Czajka and Denmead, 2008; Groves et al., 2001)m@aakand Romanov (2010), addressing the
sensitivity of non-response to the gross incomestime, found that it does not sustain the standard

missing-at-random assumption.



The Social Survey is performed by means of Blaidech, in a special
application known as Audit Trail (AT), allows fdne creation of a log file that
records every motion the interviewer does durireititerview. This log captures the
following variables among others: interviewer numlespondent number, time of
entrance to fill in a field (a question), time adtefrom field, value of variable upon
entering field, and value entered by interviewkthé respondent corrects a previous
response, as many lines are recorded in the rdal&eéhin the AT file as the number
of times the interviewer repeated the specific forsand corrected the value of the
field.

Basing ourselves on the AT file, we calculatedehrariables for each
respondent who answered the gross income queglidrihe respondent go back to
the question? (O if s/he answered once and lefwéAnt back to the question and
corrected h/her previous response); time (in sexotnat it took the respondent to
answer the gross income question; and the sizeeafdrrection to gross income when
the question was repeated, calculated as the @ifterbetween the first answer and
the last one.

In addition, to verify the income reported in the\ey against actual income, we
used information obtained from the income tax axties. The individual-level
records were linked with various sources of infaiioraon the basis of a unique ID
number. The income tax data for employees itemlizelzs that the individual held
during the tax year, annual wage/salary and thetinsan which s/he held them in
each job. We calculated the average monthly incohamy employee in any job by
dividing the annual income by the number of momth&hich the job was held. To
match the Social Survey’s question of gross inctnora all jobs, employees’ income

in the month preceding the enumeration month frieeincome tax file was



calculated as the total average gross income fibposts that the individual held in
the pre-enumeration month. Since the self-emplalgedot report to the tax
authorities working months, we had no informatiarvehether an individual worked
in a given month or not. Consequently, we calcdlébe gross monthly income of the
self-employed by dividing the reported annual inedoy 12.

Individuals for whom records were not found in theome tax file or for whom
the AT file contained no valid records (usually fechnical reasons) were deleted
from the database. The final number of observationg/hich the three sources of
information (social survey data, income tax datal an AT file) provided data was
3,417. The final database comprised records ofséliSamployed (12%) and 3,009
employees (88%). Table 1 shows the gross incomesalnd the distribution of the
responses obtained in the surdey.

Figure 1 contrasts the income reported in the sunith the same individuals’
income in the administrative file, grouped into Hame bands as are specified in the
survey. The thick line in the graph denotes incdrom the administrative source
within the survey bands. The thin line is the mefthe responses in the survey that
were given by the same individuals who were plaggkin this band in accordance
with their income as shown in the administrativarse. The broken line plots the
trend of the mean responses in the survey. TheiXsows centiles of income from
the administrative source.

Figure 1 indicates that low-income respondentsdbdn 2, and 3) over-reported
their labor income in the survey relative to thenadstrative source and that those of

relatively high income (bands 5 and above) undponted it. This phenomenon—

2 All analyses in this study were performed on thsi® of the final calibrated weights that CBS

produced for the 2008 Social Survey.



over-reporting of low income in the survey and un@gorting of high income—is
known in statistical terms as regression to thermea

Table 2 presents indices of the distribution ofgpecified variables on the basis
of data in the aforementioned AT file. We see 2% of the respondents went back
to the question at least once and that most casrectvere made in an upward
direction, by about half a band on the scale giwases in the survey. By conjecture,
they made this correction after realizing, wheredsthe net income question, that
when responding to the previous question they tetdd a net income value instead
of a gross income value. Then, realizing this, tletyrned to the gross income
guestion and offered a higher value. By implicatiading a net income item to the
guestionnaire improves the accuracy of reportagetagross income. It also allows
those who do not know their gross income to resp@ndhis study, those who did
not answer the gross income question were omitted.)

It was also found that, on average, self-employatigpants took much longer
to respond than employees did (27.7 seconds assa@di.8, respectively) and that

their standard deviation was greater as well (28.3.7.8).

2.2  Defining the measurement error variable

Most studies concerning measurement error treatmecdata from the administrative
source as “true”. This approach assumes that,lydeairvey respondents would
report their income exactly as it appears in tieatasthorities’ files. However, Moore

et al. (2001) disapprove of this approach, emphasgiz

Data from independent sources are almost never lebehpcomparable
to the survey data—due to sampling frame differentming
differences, definitional differences, etc.—and dlagustments

necessary to make them comparable are often inatleqthe flawed
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adjustments, and the fact that the independemhatds themselves are
subject to various errors and omissions, add uaicgytto any

comparison of survey and benchmark estimates @). 33

Some of these constraints fall away when survegrtage in the survey is
compared with information from an administrativeise at the individual level, as is
done in the present study. However, discrepan@esden these sources in the
definition of income and the timing of its recordidefinitely exist; they affect the
inferences that may be drawn from such a comparison

In contrast to the common practice, Abowd and $tii2011) assume as a point
of departure that administrative data are not ad‘gtandard” due to errors in
employers’ reportage to the tax authorities ancettistence of black-market
employment and income. Furthermore, any compan$@aministrative data and
survey reportage at the individual level entaitsord linkage, which in itself may
bring about errors.

Accordingly, we treated discrepancies discoverea @omparison between the
survey reportage and administrative-source datasat“reporting error” by the
individual but as a “measurement error” that igetiéd by the full range of factors.

When the survey data are categorical, a “measurieenen” variable may be
defined in several ways. In particular, one magwale the expectation in each of the
bands specified in the survey. lkEetepresent the distribution of income from the

administrative source (as a continuous variablesscthe population of survey

% Notably, in Israel, unlike the U.S., self-reportag the tax authorities is compulsory only for sieé-
employed and for managers of companies that they Bmployees’ wage/salary income is reported to
the tax authorities by employers, who withhold im&otax, social security and mandatory health

insurance contributions at source.
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respondents. For each labor-income band speciiittaei survey, an estimator of the
expected income from the administrative file thatld have been reported in the
same band had it not been for measurement ercmsding to distributior, will

be:

D) ag=n2>9,

ieGy
where:

y.—the predicted value of gross administrative incaiadividuali from all

jobs, calculated on the basis of estimated digibhuF in income bands, as

defined in the survey.

n,—the number of individuals in group k.

To find an estimator for distributidf, we fitted by maximum likelihood several
accepted parametric distributions to the continwamministrative data of the survey
respondents’ gross income. We examined log-norm@i@Gamma distributions
(Banerjee et al., 2006), elliptic, asymmetric, skaavmal, and skew-t distributions
(Azzalini and Capitanio, 2003). The best fit, ithe one that minimizes the deviations
of the actual data from the value predicted orbidwss of a theoretical parametric
distribution, was obtained for the skew-t distribat Figure 2 presents the
distribution of the survey respondents’ administatncome and the estimated

distribution line.

A~

Having estimated distribution functidhunder the assumptiop ~ F, we may

calculate the measurement error of individu@h%) by using Formula (2):

@e =Yy %131 eG,)*100
My

12



where | is an indicator that is assigned the valukif the “true” income of
individuali, as shown in the administrative file, does nobbglto the band in which
the individual reported h/her income in the survatyterwise, it is 0.

The measurement error calculated by Formula (dsstive when the income
recorded in the administrative file is smaller thia@ expectation of the response in
the survey (a case of over-reporting in the suraey) negative in the opposite case
(under-reporting in the survey).

Table 3 presents main indicators of the distributd measurement error by
respondent’s labor status. It may be seen thatyerage, employees are more
inclined than the self-employed to negative meanerg errors (44.6% vs. 24%,
respectively). The share of respondents who haveeasurement error is higher
among employees (40.4% vs. 33.8%, respectivelytlamaariance of measurement
errors is wider among the self-employed (S.D. ¥8.7%67.3). By implication, there
are meaningful differences between employees andédli-employed in the

distribution of measurement errors.

2.3  Monotonic and Non-Monotonic Relations—Analysis of NLMA

Curves

To examine the form of the relation between thenneaiplanatory variables in this
study and the explained variable—measurement erignoss labor income—we used
the NLMA (Normalized Line of Independence minus élose concentration) graphic
tool suggested by Yitzhaki and Schechtman (2012 fechnique allows us to
determine whether the relation between the expiiavagiable and the explanatory
variable is monotonic across the range of data—-rquiiy that is needed to choose

the functional form of the regression.
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An NLMA curve starts at point (0,0) and ends atp@i,0). The horizontal axis
shows the cumulative distribution of the indeperntde@miable, X, while the vertical
axis presents the cumulative value of the dependsrdble, Y. The line of
independence is the line between (0,0) andL], which may be interpreted as the
absolute concentration curveff Y were statistically independent Xf

The characteristics of the NLMA curve are such,thisegments in which the
curve is concave (convex), the sign of OLS regaessoefficienty on X will be
positive (negative) and when the curve is a stitdigh, the regression slope will be
zero. If the NLMA curve does not cross the horiabaixis, the sign of the OLS
regression coefficient will be unchangeable by mmonotonic transformation of
and/orY.

An analysis facilitated by NLMA can be performedyoon non-binary variables.
Therefore, the analysis that follows concerns timeen explanatory variables: gross
labor income (for the month preceding enumeratiotiné survey) from the
administrative source, (first) response time toghass income question, and size of
correction to gross income value by those who wexk to the gross income
guestion during the interview.

Figure 3 shows NLMA curves that examine the monigtnof the relation
between the measurement error and gross incongpaded in the administrative
source for the full sample, employees, and theesalbloyed. It may be seen that the
three curves obtained are convex across most afistrbution band. This implies
the existence of a negative monotonic relation betwincome from the
administrative source and measurement error in stladbof the distribution band,
except the segments up to thd Hercentile and over the 9%ercentile for the full

sample and for employees, and the segment up ttethpercentile for the self-
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employed. The regression coefficient of the adnaie-income variable is
expected to be negative and robust to monotomsfibamations in this variable;
therefore, we shall use the income from the adimatise source in a natural
logarithm.

Figure 4 shows NLMA curves for the relation betwessasurement error and
response time to the gross income question fofulheample, employees, and the
self-employed separately. Observing the full samwkefind an interesting pattern in
the relation: among those who responded immediatgiythe band that captures the
first 10% of response-time values—the responses generally accurate. The more
time it took to respond, the greater the measuréereor in the next 40% of the
distribution; afterward, the errors contracted adait remained positive. Those who
took an especially long time, in the upper 20%hef distribution, gave less-accurate
responses. By conjecture, respondents in this ermhstructed data that varied
widely or performed a complex calculation of thecome. Looking at the employee
and self-employed curves, we found a clear positlegion for employees in roughly
the first half of the response-time distributiofteavards, the relation was positive
but unstable. Among the self-employed, in turn, heke in the distribution did we
find a clear monotonic relation between response titnd measurement error.

Figure 5 shows NLMA curves for the relation betwesgasurement error and
change in the value of the response to the grassria question during the
interview—for the full sample, employees, and th-employed. It may be seen that
in the sample at large and for employees, withinttand bounded by the™2@nd the
60" distribution percentiles, there is a positive moanotonic relation between the
change in the respondent’s answer as a resulhef héturning to the gross income

guestion during the interview and the measuremeat.g-or the self-employed, the
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form of the relation between the variables canmotiéfined. By implication, we
identified a monotonic relation in the segmentslistribution of the AT variables and
measurement error among employees but not amorsgthemployed. Therefore, we
may expect the AT variables to be insignificanthia regression for the self-
employed.

The full-sample and employee curves are similanbse employees accounted
for 88% of the sample. It is also evident thathe tresponse time” and “change of
response” variables, the positive correlation isesed up to approximately the"s50
percentile, indicating that one cannot expect tvarat a significant estimate for
those who have a positive measurement error andpapolate the upper percentiles
of the distribution; the same may be said abous#dieemployed collectively.

These findings give us a statistical justificatfondividing the sample into four
sub-populations: by labor status (employees arfeesgbloyed) and by sign of
measurement error. We circumscribe this by notiag the analysis by means of
NLMA is bivariate, while additional effects may planportant roles in explaining

the phenomenon investigated.
3. Analysis of Factors for Measurement Error

3.1 Econometric Model
To identify the contribution of the factors thateat the measurement errors and
estimate the intensity of their effect, we estinthefollowing regression (in matrix
notation):

3)e=a+PX+yL +0AT +kWB+¢

where:

e—measurement error;

16



X—set of individual’'s background variables ;

L—set of variables representing the individual's eoyment and wage terms and
variables of h/her subjective assessment of johilihgb

AT—set of Audit Trail variables, constructed in thammer described above;

WB—well-being variables associated with the indivitkiaconomic situation:
satisfaction with work, with income, and with hohekl’s economic situation;

&—Vvector of residuals.

As for issues related to the use of subjectiveuatadn variables as explanatory

variables, we base ourselves on Bertrand and Nallaan’s (2001) conclusions:

[Subjective] data may be useful as explanatoryades. One must,
however, take care in interpreting the resultsesthe findings may not
be causal. Subjective variables are in practiclul® explaining

differences in behavior across individuals (p. 59).

The estimation method was the weighted OLS anditléweights of the 2008
Social Survey were used. To test for the OLS madsuimptions, each model
estimated was checked for residual independencmatity, and homoscedasticity.
We also tested for multicollinearity in the modgldnalyzing a matrix of covariance
of the estimated regression coefficients and aitiondl number index that should

not exceed the accepted threshold of 50.

3.2 Estimation Results

As noted in Part 2.3 above, the factors associattdmeasurement error were
analyzed separately for employees and for theeseffloyed due to a material
difference in the regularity of these populaticim€ome and a conceptual difficulty in

defining it among the self-employed. Also, the atzgeof monotonic relations
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between the explained variable and variables repte®) the cognitive process of
responding entails separate analysis of positider@gative measurement errors.
Accordingly, for each group of respondents that differentiated by labor status, we
estimated Model (3) in three ways: in a sampléelafl@servations, including a group
of observations that had no measurement errorsamgle of observations that had a
positive measurement error (over-reporting in theay); and in a sample of
observations that had a negative measurement(emder-reporting in the survey).
Notably, the sign of the estimates depends onigmeds the error. For example, a
positive estimate in the analysis of positive measient errors is indicative of a
factor that increases the error, whereas a pogttienate in an analysis of negative
measurement errors signifies a factor that loweesetror (toward zero).

Table 4 presents the estimates for the full sanpist, the goodness of fit
(adjusted R-square) is 0.05 in the model coverihgbservations and 0.05 and 0.49,
respectively, in the separate models for negatixepositive erroré.Consequently, a
hypothesis that all explanatory factors have tmeesaffect on errors in both
directions is not supported by the data. Therefoeégyw we relate to models of
positive and negative error separately, irrespeativthe pooled model.

As was found in the NLMA analysis, the level ofamee obtained from the
administrative file affects measurement error lwdaong positive errors and
increasing (in absolute terms) negative ones, aldkticity of roughly 0.2. Going
back to the gross income question during the ig@anand correcting the response
reduces negative errors, as we would expect ioredgnts offered a net income value

in their first response instead of one relatingrimss income. The estimate of the

* This is partly due to the inclusion of the 40%obfkervations that had no measurement error as this

term is defined in Formula (2); in these observatjdhe explained variable has no variation.
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response time was not significant in the modelsafor direction of error, as we
would expect after having examined the relationtlyh the NLMA technique. Other
factors controlled for, men tended to report 7%éarmpositive errors and 11% smaller
negative errors than women. Age affected measureenans in both directions in a
U shape. An increase in level of education wastitled with an increase in positive
error but had no effect whatsoever on negativererro

Being an employee as opposed to being self-emplogdda downward effect on
errors in both directions—18% on positive errord 84% on negative ones. This
finding is consistent with the general conclusioMoore et al. (2001) that reporting
errors are negligible, on average, in the reportdgeage income. Individuals who
reported being afraid of losing their jobs exhibite7% larger negative error. Holding
an additional job on the survey date increasediperror at a 5% rate. Finally,
satisfaction with income is identified with a 2%taase in positive errors and a 7%
decrease in negative errors.

Table 5, like the pooled model (employees and éfeesnployed together),
shows that the goodness of fit of the employeeg-orddel is very strong for cases of
positive error (0.57) and relatively poor for casésegative error and all
observations (0.09 and 0.07, respectively). Theifigs concerning the effects of the
aforementioned demographic and socioeconomic Magain the full sample are also
valid for employees. The employees-only model peerlly mindful of employment
characteristics that are likely to affect measunmaneerors. Thus, the number of jobs
held increases positive error (by 5%), as do overtivork (by 3%) and fringe
benefits such as full pay for sick days (by 3%htabutions to advance-training fund
(by 6%), company car (by 8%), coverage of trangian expenses (by 5%), and

profit-sharing (by 7%). In contrast, employees wéported not having been
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promoted in their current job tend to report thegome with smaller positive errors
by 11%. Other factors were found to have signifiegtfects on negative reporting
errors. First, part-time employment reduces negativor by 28%. For the given
duration (full- or part-time) of individual’'s maiob, the more hours worked in all
jobs, the smaller the negative error is. The negairor tends to be smaller among
employees who reported having received a raisedent years at their current job (by
11%) and those who benefited from employer contidims to pension (by 21%) and
reimbursement of transportation expenses (by 12%)uch larger negative error
(68%) is typical of employees who believe they hagebeen promoted on the job.
Table 6 presents estimates for the self-employé&g omthis model, too,
goodness of fit is relatively strong for positiveags (0.32) and weak for negative
ones (0.02). In this model, unlike the employeels-arodel, the respondents’
demographic and socioeconomic indicators had rexgfivith the sole exception of
academic education at the baccalaureate levelAThaariables, too, were not found
significant. The only factors that had statistigalignificant effects (with a disclaimer
for the small number of observations) were subjectariables. Thus, satisfaction at
work and the feeling that the respondent’s stand&hding has fallen in recent years
are identified with an increase in positive errgri8. Two variables related to
expectations—that business turnover will increamkthat the business will make

progress generally—had a downward effect of 10%asitive errors.

4, Summary and Conclusions

This study analyzed errors in the measurementbafrlancome on the basis of a
comparison of reportage in a social survey, by medim banded question, with
records in an administrative file obtained fromane tax authorities. Following

Abowd and Stinson (2011), we did not consider ir@ents of the administrative file
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as true reportage against which the data repantadsurvey should be examined and
any difference should be regarded as a reportirog er the survey. We treated
discrepancies between the administrative sourcaéhensgurvey as errors in the
measurement of a latent variable. These measuresmens may be affected by a
gamut of factors including differences in definitg reporting periods, timing of the
recording and receipt of income, non-responsearstirvey, under-reporting to the
income tax authorities, reporting errors, errorsezrd linkage, and so on.

We focused on the relation between measurementamtbthree groups of
factors: those associated with question desigrntlamdognitive process of answering
a question; those related to differences betwegriames and the self-employed in
the nature and definition of labor income, and ¢hassociated with employment
characteristics that make it difficult to correatgconstruct and evaluate the level of
labor income reported in the survey.

The income data from the two sources were comgdaydithking records at the
individual level via a unique national ID numbehen, the reporting period was
synchronized and source of income from the adnnatise file was adjusted to the
labor status as reported in the survey, thereblyiangithe reportage in the survey and
the administrative file in terms of monthly labacome. To define a measurement
error, we first estimated a latent continuous \@eaf income that would have been
reported in the survey had the question not beénetkin bands, on the basis of a
theoretical distribution that was fit with datatteere actually reported in bands. We
then calculated the measurement error as the elifter between the estimate of this
latent variable and the same individual's incomeeg®rted in the administrative file.
The measurement error was defined as zero if baltkes fell into the same income

band that appeared in the survey, as negative ihithvidual's reportage in the
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survey was lower than the administrative data,asdositive if the survey reportage
exceeded the administrative data.

Our main finding is that regression to the mearuccm the income reported in
the survey as against that obtained from the aditnative source. Positive
measurement errors were more common among low-iacespondents and negative
measurement errors were more common among thdsgloincome. Consequently,
the indicators of variance and inequality basethocome reported in the survey were
lower than when measured on the basis of the satngduals’ income in the
administrative file: Gini index values of 0.4267&ainst 0.4746.

Generally speaking, a significant negative monaoelation was found between
the income recorded in the administrative file #melmeasurement error. The relation
was especially significant for employees and d#temn intensity between positive
and negative measurement errors (elasticity oB0d20.5, respectively). In other
words, the higher the individual's income is aca@ogdo the administrative source,
the smaller h/her measurement error in the survubtyevif the error is positive, and
the greater it will be (in absolute terms) if threoe is negative. This finding is
tantamount to a mirror image of regression to tieamacross the income distribution
elicited by the administrative file.

According to our research hypothesis, high-incommes@ns who report their
income in a social survey tend to “forget” incorhattthey received from additional
jobs, overtime, self-employed income, fringe beseind nonrecurrent gains such as
bonuses and profit-sharing. As a result, they tenghder-report their labor income in
the survey relative to the administrative datacdntrast, low-income workers, who
hold part-time and/or irregular jobs, tend in syé report the income they receive

in a full month of work, a level that may be nopmesentative of their average
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income. Consequently, one expects them to overrrépar income relative to the
administrative data. The findings of our researhficm these hypotheses and, by so
doing, prove that the factors related to negatieasarement error are different from
those that are associated with a positive measunteener.

Parsing the analysis of measurement errors byeg@ondents’ labor status—
employees vs. self-employed—we found that the tejupations should not be
pooled into one model due to material differencethe conceptual definition of
income, how income is measured, volatility in in@lavel during the year, and
reporting on income in the survey as against rappit to the tax authorities. The
response time to the gross income question wasl@@ger among the self-employed
than among employees, indicating that the formendothe question harder to
answer. Furthermore, only a few factors apart femministrative income level were
found to be related to measurement errors amongeifiemployed: subjective
variables such as satisfaction with income and exapiens of business progress in the
near future. Notably, among the self-employed, thaserrors were almost twice as
frequent as negative ones but the average errochss to zero, with greater
variance than in errors among employees. Amondpther, the average error was
minus 22% and negative errors were three times as conas@ositive ones.

Analyzing the response process by means of Audil Variables, we found that
inserting a question about net income immediatiégr anquiring about gross income,
as a logical way to allow respondents to contrelrthesponses, caused 22% of the
respondents to go back and check the accuracewfrésponses to the gross income
guestion. Reversion to the gross income questiomglthe interview and correction
of the answer reduced measurement errors amonghbuitoyees and the self-

employed but did so more among the former than gntiom latter.
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As for the contribution of subjective variables@sated with respondents’
satisfaction with their work, their breadwinningpmotion on the job, and
expectations, we found a significant relation betwthem and measurement errors.
We infer from this, following Bertrand and Millaittean (2001), that these variables
yield important information for the explanationdi§parities among individuals in the
size and direction of income-measurement errorerd’Is no doubt, however, that
separate research is needed to understand thegigegnechanism that translates
individuals’ outlooks and attitudes into measuretegrors generally and survey
reportage errors particularly.

In sum, we learned that the analysis of income oreasent errors in a survey as
against an administrative file, with no distinctiorade between employees and the
self-employed, between high-income and low-incoagpondents, and among factors
that are unique to each group, may bias the firgJidogminish their explanatory
power, and impair our understanding of ways to maprthe data that illuminate this

crucial variable.
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Table 1: Distribution of Gross Income in the SociaBurvey

Band Income (NIS per Respondents (N) Pct. respondents
month) in sample
1 Up to 2,000 381 11.2
2 2001-3000 249 7.3
3 3001-4000 336 9.8
4 4001-5000 448 13.1
5 5001-6000 378 11.1
6 6001-7500 378 11.1
7 7501-10000 453 13.3
8 10001-14000 340 10.0
9 14001-21000 233 6.8
10 21000+ 221 6.5
Total 3,417 100.0

Table 2: Response to Gross Income Question—Audit ail Variables

Employees Self-employed

Variable Mean S.D. Mean S.D.
Time spent respondingto  21.8 17.6 27.7 22.3
item (seconds)
Frequency of going back 0.23 0.42 0.22 0.42
to correct gross income
after net income question
Size of correction to 0.50 1.69 0.49 2.27
response among
respondents who made
such correction (number
of income bands)

Table 3: Distribution of Measurement Errors
Respondent Pct. of Pct. of no Pct. of Mean S.D. of
group negative error positive error error
errors errors

Full sample 42.1 39.6 18.3 -19.5 71.9
Employees 44.6 40.4 15.0 -21.8 67.3
Self-employed 24.0 33.8 42.2 -2.3 97.7
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Table 4: Estimation Results, Full Sample

All observations

Positive error

Negative error

Intercept -8.2060  151.1538*** -36.4622
(Ln of) income from

administrative file -4.9720*** -17.0621*** -23.5513***
Correction of response

about gross income during

interview -6.8239** -1.1902 -19.3059***
Size of response correction 4,3593%** 0.6398 7.0857**
Response time 0.1343%* 0.0292 0.1499
Male 10.9170*** 7.3518*** 10.8015**
Age 1.1148 0.7864** 7.2169***
Age squared -0.0147* -0.0076** -0.0807***
Married -5.1054* -0.3021 0.5351
Arab -0.9088 -6.4024*** -3.3493
Immigrant from FSU 8.3218*% -1.2411 14.6448**
Education—high school

with matriculation -6.29891 2.7252 -10.0501
Academic education, B.A. 0.6795 5.6599*** 6.2946
Academic education, M.A. -0.4130 10.5929*** -6.4971
Academic education, Ph.D. 6.8689 19.9953*** 18.5741
Status at work: employee -14.8799*F*  -17.5435*** 31.3204***
Number of jobs held 10.4246**F 4.7147*** 1.7237
Fear of losing job -2.762b -0.5288 -7.4681**
Satisfied with job -3.3006% 1.6231* -3.5023
Satisfied with labor income 7.6988*** 2.4562*** 7.4848**
Household’s standard of

living has risen 6.7773*% 1.6914 7.0980
N 3097 595 1286
Adjusted R-square 0.05 0.49 0.05

Significance level: ***<0.01, **<0.05, *<0.10.
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Table 5: Estimation Results, Employees Only

All observations | Positive error Negative error
Intercept -21.9439***  185.0402*** 232.9048***
(Ln of) income from
administrative file -6.2019**¥ -21.0268*** -46.4846***
Correction of response
about gross income during
interview -10.1514*** -0.9927 -20.9105***
Size of response correction 2.3582%** 0.6322 5.7477***
Male 7.3044** 7.7381*** 10.0977*
Arab -8.9722** -7.0133*** -14.2879**
Academic education, B.A. 6.4558* 4.7561** 9.5322
Academic education, M.A. 3.7814  15.7729*** -5.1750
Academic education, Ph.D. 9.4209 32.3318*** 1.9019
Number of jobs held 8.9031* 4.5159*** 3.7518
Usual weekly work hours 5.6238*** 0.1757 11.3488***
Satisfied with household’s
economic situation 7.4893**F 1.5024* 8.7456***
Part-time main job 13.8679*} -2.2691 27.9680***
Has worked more hours 0.2307 3.6243** -1.8295
Has worked fewer hours 8.7946* -0.6383 10.1158
Received a wage raise 6.5404** -2.2215 10.7756**
Received a wage cut -12.3107p* -2.6548 -10.8568
Has not been promoted -42.9641%* -10.5207* -67.9578***
Receives full pay for sick
days 0.1541 3.4009** 2.7592
Employer participates in
pension insurance -2.6777 -2.4236 21.0496***
Employer participates in
advanced-training fund -16.5640** 6.4326*** -2.6702
Participates in profit-
sharing with employer -3.2737 6.8102** -6.5944
Has company car -0.3472 7.6193*** -0.2664
Receives reimbursement of
transportation expenses 2.9617 5.4234** 11.1027*
N 2403 344 1107
Adjusted R-square 0.07 0.57 0.09

Significance level: ***<0.01, **<0.05, *<0.10.
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Table 6: Estimation Results, Self-Employed

All observations | Positive error Negative error
Intercept -6.2083  144.0400*** -20.8158
(Ln of) income from -4.2012** -13.6162*** -12.0265
administrative file
Academic education, B.A 16.8656 8.1241** 59.9313
Satisfied with job -7.7512 7.2944%** -32.0741
Satisfied with labor 23.7797*** 1.5338 50.2499***
income
Household’s standard of 10.3936 8.5135* 17.6077
living has fallen
Ex_pects business turnove -0.3694 -10.5990%* 10.4108
to increase
Expects business to mak -5.9670 -8.9668*** -8.0043
progress
N 369 156 86
Adjusted R-square 0.02 0.34 0.02

Significance level: ***<0.01, **<0.05, *<0.10.
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Figure 1: Gross Labor Income

Reportage in Survey vs. Administrative Data
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band of income reported in the survey
ul

centiles of income from the administrative file

Thick line—income from administrative file by sugveeportage bands.
Thin line—income reported in survey.
Broken line—continuous estimator of income reportedurvey based on fitted

theoretical distribution
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Figure 2: Fit of Parametric Distribution

to Respondents’ Gross Labor Income Data
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Estimated parameters of skew-t distribution: lcwat698.71, scale=7278.73,
shape=13.50, degrees of freedom=3.89.
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Figure 3: Measurement Error

as Function of Income from Administrative Source
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Figure 4: Measurement Error

as Function of Response Time
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Figure 5: Measurement Error

as Function of Size of Response Correction
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Note to Figures 3—-5The horizontal axis indicates the cumulative dsition of the
independent variable, X, while the vertical axisgants the cumulative value of the
dependent variable, Y. The line of independendkadine connecting (0, 0) witluy,
1), which may be interpreted as the absolute cdretéom curve of Y if Y were
statistically independent of X.
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Appendix: Definition of Variables, Means, and Standrd Deviations*

Variable Employees Self-employed
Mean S.D. Mean S.D.

Measurement error, pct. -21.82 67.31 -2.29 97.68
Income from administrative file in month
preceding survey, NIS 9034{2 9670.2] 9649.2| 13900.9
_Correct|on pf response about_gross ) 023 0.42 0.22 0.42
income during interview (Yes=1, No=0
Response time on gross income question, 21.83 17.60 27.73 22.33
seconds
Size of response correction, number of
income bands as specified in survey 0.50 1.70 0.49 2.27
Male 0.50 0.50 0.72 0.45
Age 39.87 12.42 46.95 13.21
Married 0.67 0.47 0.77 0.42
Arab 0.12 0.32 0.13 0.34
Immigrant from FSU 0.19 0.39 0.07 0.26
Education—high school with
matriculation 0.21 0.41 0.15 0.36
Academic education, B.A. 0.19 0.39 0.18 0.38
Academic education, M.A. 0.2 0.31 0.12 0.33
Academic education, Ph.D. 0.01 0.10 0.02 0.14
Number of jobs held 1.10 0.34 1.11 0.37
Usual weekly work hours 42.04 13.88 45.03 18.62
Fear of losing job, subjective evaluation
on scale of 1 (no fear) to 4 (acute fear) 1.49 0.74 1.63 0.76
Satisfied with job, subjective evaluation
on scale of 1 (totally dissatisfied) to 4
(very satisfied) 3.09 0.77 3.19 0.79
Satisfied with labor income, subjective
evaluation on scale of 1 (totally
dissatisfied) to 4 (very satisfied) 2.42 0.86 2.53 0.82
Satisfied with household’s economic
situation, subjective evaluation on scal¢
of 1 (totally dissatisfied) to 4 (very
satisfied) 2.49 0.83 2.63 0.78
Household’s standard of living has risen
in recent years, subjective evaluation
(Yes=1, No=0) 0.53 0.50 0.54 0.50
Household’s standard of living has fallgn
in recent years, subjective evaluation
(Yes=1, No=0) 0.16 0.37 0.16 0.36

Variables specified for employees only, on basiseatf-reportage (Yes=1, No=0)
Part-time main job 0.06 0.25
Has worked more hours than usual
recently 0.27 0.44
Has worked fewer hours than usual
recently 0.10 0.30
Received a wage raise on current job Q.59 0.49
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Received a wage cut on current job
Has not been promoted on current job
Receives full pay for sick days
Employer participates in pension
insurance

Employer participates in advance-training

fund

Participates in profit-sharing with
employer

Has company car

Receives reimbursement of transportat
expenses

on

0,06
0.02
0.6
0.7%
0.46

0.11
0.14

0.1f

0.24
0.14
0.50
0.43
0.50

0.31
0.35

0.38

Variables specified
Expects business turnover to increase

for self-employed only

Expects business to make progress

0.32
0.52

0.47
0.50

*  The explanatory variables included are those fbimnhave had a significant

effect in at least one regression model.
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